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PREFATORY NOTE 



^blioation° aS A°Fbutdation^staff^me^er^often d encomters n a resXrch 
SSrt or stetisw” which, in his opinion, merits wider dissemination. 
Income cases, the Foundation initiates or contracts for a research 
project and is naturally interested in publishing the findings. 

Of these various papers, a few may be fortunate enough to find their way 
into journals not widely circulated. Others, because of their subject 
matter or length, may never be published. 

For this reason, the Division of Research and Statistics of the American 

Pountotion for ihe Blind publishes a =°“^f R ^ r ch 

manuscripts and of previously published articles. The Researcn 

Bulletin appears from time to time and contains sociological, psychological 

and^technological papers of interest primarily to research personnel-, and 

secondaX! to thSe interested in the general improvement of services 

to the Visually handicapped. 

Personnel of the Division of Research and Statistics, together with other 
SSSStf. on the Lundation staff, constitute an inform 1 editorial 
Srd Papers must be either directly or indirectly relevant to some 
aspect or problem of visual impairment, and must meet generally accep e 
re^arch criteria. Since these are the only standards for selection, 
the articles published herein do not necessarily reflect the opinion o 
the Trustees and Staff of the American Foundation for the Blind. 

Vie earnestly solicit contributions from all scientific fields and welcome 
all reaction to published articles . 



M. Robert Barnett 
Executive Director 
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SELECTED IMPAIRMENTS 
BY ETIOLOGY AND ACTIVITY LIMITATION 
UNITED STATES, JULY 1959 - JUNE 1961 



EDITOR'S NOTE: 

This paper represents pages 4-l4 of Health Statistics Series 5~35> published by the 
U.S. Department of Health, Education and Welfare, July, 19^2. Gracious permission 
is given the American foundation for the Blind to publish these excerpts in this 
issue of the RESEARCH BULLETIN. 



VISUAL IMPAIRMENTS 

Definitions.- According to the estimates and classification methods of the Health 
Interview Survey about 3# million persons among the civilian, noninstitutional residents 
“ tZe ZiU^Stztes havl some chronic or permanent difficulty in seeing. This number 
excludes persons with refractive errors which have been corrected to an extent that 
they do not cause trouble in seeing. It includes reported visual defects which are 
defined by the survey according to severity as follows: . . 

1. Severe v isual impairments include : that degree of visual impairment in a 
person 6 years old or olSr which, according to the respondent's reply, renders him 
unable to read ordinary newspaper print with glasses; or, for persons under 6y 
of age or who have never learned to read, a report of l)lind in bot ey , 

?emf indicating no useful vision in either eye. This class of Impairment is coded to 

Cate p° ry ^r°v isual X tomi^ents include : visual difficulty, in a person 6 years old or 
older which, however, is not severe enough to prevent him from reading ordinary news- 
£^r print vWh glasses;— for persons under 6 years of age, or who have never learned 
to read, a report of trouble in seeing (or something eluivalent ) hut not d “ dd =“ td “6^° SS 
of vision in both eyes. Impairments of this degree are coded to X01-X05 of the X Code. 

^ this report the term "severe visual impairments" Will be used' to denote cases 
of visual 1 Impairment included in class 1 above whereas in the earlier reporter 
B, No., 9) the term "blindness" was applied to these cases. The use , ^ ., 

ness" presented the possibility of confusion with the more sP ec ^= de f ^ their centrai 

blind nersons which includes those who are considered legally blind, i.e., .Jr 1 ^ 
visual acu“yhs 20/ 2 S or worse with the best correcting lens or even if they see 
•k ii.,, pd/pdo their field of vision has been reduced to 20 degrees or les . 

bett Of toe 3 I million^ ££ re^rting visual defects, 988,000 were classified by the 
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survey as having severe visual impairments. The prevalence rate for this degree of 
severity is 5 „6 persons per 1,000 population, and has been consistent during each of 
the first four years of the Health Interview Survey. 

According to the Public Health Service Publication No. 706 - "Facts on Blindness 
in the United States" ^ - the estimated number of blind persons in this country as of 
1957 was 339,000 - a rate of 2.0 per 1,000 population. The considerable difference in 
rates of 5.6 and 2.0 per 1,000 indicates that the survey question "Can you see well 
enough to read ordinary newspaper print with glasses?" must be producing negative 
responses from a number of people who may not be blind to the degree of legal blindness 
or perhaps, whose visual acuity might be improved if they possessed and used glasses 
with the necessary correction. It is also true, however, that a certain proportion of 
these people are blind and have no useful vision in either eye. 

Tabulations of visual impairments in this report show totals for severe and other 
types combined, and for the severe and other types separately. By this means estimates 
of the extent of visual problems in the United States may be obtained, at least in so 
far as they are known to the household members reporting them. 

The total number of visual impairments shown herein is also a count of persons, 
since a person is coded only, once by degree of visual loss. 

Age and sex.- In all tables which present visual impairments in: relation to the 
age of the person, age groups are shown as under 65, and 65 years of age and over, with 
the exception of table A which shows finer age breaks . It can be seen that totals for 
the younger ages, particularly for the severe impairments, are small and are therefore 
subject to high sampling error. 

Two thirds of all cases of severe visual impairments occur among persons 65 years 
of age or. older, with 44.4 per cent among persons 75 years old or older. All types of 
visual impairments - even the less serious - increase greatly with ages over 45. 

Table B shows the prevalence of visual impairments by age and sex in terms of rate 
per 1,000 population. At ages 65 and over, 108.4 persons per 1,000 have visual impair- 
ments ; flmnng males of this age the rate is 101.2; among females, 114.3* The rates 
are higher for females than for males of these ages, -regardless of the severity of the 
impairment. Among younger persons, 11.4 per 1,000 are Impa ired visually. However, 
the difference in the rates for males and females noted among those 65 and over is 
not present among younger persons, 

Etiology.- The reported causes of visual impairments by age and sex are shown in 
tables 1 and 2, arranged in 7 etiologic groups. Each of the 7 groups is composed of 
1 or more of the 12 etiologic codes applicable to visual impairments as provided for 
in the Classification of Impairments (X-Code). 

In cases of multiple causes - a not uncommon finding - arbitrary rules were 
followed in coding. Only one visual impairment per person was assigned and only one 
etiologic. code, per impairment, was applied. For example, when a case was due to 
injury and also reported to be due to any other cause, preference was givbn to injury; 
or if injury was not implicated, and both cataract and glaucoma had caused the impair- 
ment, the etiologic code for cataract was selected; or if injury was not implicated, 
and cataract and also diabetes were the causes, preference was given to diabetes. 

The etiologic groups shown in this report for impairments of vision are defined 
&S follows ! 

The etiologic group "cataract (with any other local eye disease)" contains any 
case due to cataract alone or with any other local eye disease; it includes cataract 
of congenital origin, but excludes cataract due to injury or to general diseases. 

"Glaucoma, only" includes cases due to glaucoma, congenital or not, but hot due 
to any other cause, and not coupled with any other local eye disease. 

"Other local eye diseases" includes cases due to any eye disease, congenital or 
not - other than cataract or glaucoma - of the types included in categories 370-379, 
380-384, 186 and 388 of the International Classification of Diseases (ICD). Here 



1 Source; National Society for the Prevention of Blindness 



Table A. Average prevalence and percent distribution of visual impairments by age« 

United States, July 1959" June 1961 



Age 


All 

visual 

impair- 

ments 


Severe 

visual 

impair- 

ments 


Other 

visual 

impair- 

ments 


All 

visual 

impair- 

ments 


Severe 

visual 

impair- 

ments 


Other 

visual 

impair- 

ments 




Average number 


Percent distribution 




in 


thousands 








Ail ages 














Total 


3,494 


988 


2,507 


100.0 


100.0 


100.0 


Under 65 














Total 


1,832 


326 


1,506 


52.4 


33.0 


60.1 


Under 14 


211 


21 


189 


6.0 


2.1 


7.5 


15-24 


198 


21 


177 


5.7 


2.1 


7.1 


25-34 - 


205 


28 


177 


5.9 


2.8 


7.1 


35-44-- 


259 


37 


222 


7.4 


3.7 


8.9 


45-54 


416 


88 


328 


11.9 


8.9 


13.1 


55-64 


544 


131 


413 


15.6 


13.3 


16.5 


65+ 














Total * 


1,662 


662 


1,001 


47.6 


67.0 


39.9 


65-74 


726 


223 


504 


20.8 


22.6 


20.1 


75+ - 


936 


439 


497 


26.8 


44.4 


19.8 



are classified c&ses due to retrolental fibroplasia, detached retina, refractive errors, 
strabismus, corneal conditions, etc., including many cases due to ill -defined eye 

"General diseases (diabetes, stroke, etc.)" includes cases, not involving injury> 
due to diseases included in ICD categories 140-369, 400-468, and 590-594, such as 
neoplasms, vascular diseases, diabetes, hypertension, renal diseases. 

The group "Injury (with any other cause)" includes cases due to injury alone, or 

to injury with mention of any other cause. . ; 

"Other and ill -defined conditions" includes cases due to trachoma, tuberculosis, j 

poliomyelitis, venereal, or other infective or parasitic diseases, as well as causes 
not classifiable elsewhere. It is known to include many cases in which th6 only 

cause reported was "old age." ■ , , 1 

The final group "Unknown to respondent" includes cases in which the respondent did j 

not or could not supply any cause of any kind. In 15*4 per cent of all reported visual j 

defects the cause was unknown to the respondent. j 

Since the prevalence of severe visual impairments is highest along older persons, 
often because such impairments are caused by diseases characteristic of this segment 
of the population, the rates among persons of all ages are heavily weighted by the 
rates for persons 65 years and over. For this reason, the order of frequency of the 
reported causes of severe visual impairments was the same for all ages as it was for 
persons 65 years and older (table C). Cataract was the leading cause of severe visual 



^^Th^number of cases of severe impairment said to be due to glaucoma ranks last .. 
which is contrary to the general opinion. The survey classification methods may be 
responsible for the relatively small number of cases of any degree of visual impairment 
reported to be due to glaucoma. Another possibility is that the specific name of this 
eye disease may not be well known to household respondents. If the latter is true. 
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Table B. Average prevalence and rate per 1,000 population of visual impairments by sex 

and age: United States, July 1959-June 1961 



Sex and age 


All 

visual 

impair- 

ments 


Severe 

visual 

impair- 

ments 


Other 

visual 

impair- 

ments 


All 

visual 

impair- 

ments 


Severe 

visual 

impair- 

ments 


Other 

visual 

impair- 

ments 




Average number 


Rate per 


1,000 population 




in 


thousands 








Both sexes 














All ages — - — 


3,494 


988 


2,507 


19.8 


5.6 


14.2 


Under 65 


1,832 


326 


1,506 


11.4 


2.0 


9.4 


65+ 


1,662 


662 


1,001 


108.4 


43.2 


65.3 


Male 














All ages — 


1,642 


426 


1,216 


19.1 


5.0 


14.2 


Under 65 


943 


164 


780 


12.0 


2.1 


9.9 


65+ 


698 


262 


437 


101.2 


38.0 


63.4 


Female 














All ages — 


1,852 


562 


1,290 


20.5 


6.2 


14.3 


Under 65 * 


889 


162 


726 


10.8 


2.0 


8.8 


65+ — 


964 


400 


564 


114.3 


47.4 


' 66.9 



some cases due to glaucoma may be attributed to some ill-defined eye condition. 

Cataract, glaucoma, and other local eye diseases, combined, accounted for 49*5 
per cent of all cases of severe visual impairment, for persons of all ages, and 55*0 
per cent for persons 65 years of age and over. 

The general diseases (diabetes, vascular disease, neoplasias, and hypertension) . 
caused 10.5 per cent of the severe cases at all ages, and 10.1 per cent of such cases 
at ages 65 and over. Injury (with any other cause), as shdwn in table C, ranks next 
to last, as the cause of severe visual impairments at all ages, and also apiong older 1 

persons. . ' 

The reported causes of visual impairments are shown in table D, by age, in terms 
of rates per 1,000 population. Injury is the leading cause among persons under age 
65 . Of these ages, 2.7 persons per 1,000 have visual impairments due to injury. : . 
Table 1 shows that injury accounted for 23.4 per cent of the visual impairments 
Included ftyymg persons under 65 years of age. Cataract is the outstanding; cause in 
persons over age 65 . The rate for all causes, all types is 108.4 per 1, 000 among< ^ > 
older persons, but only 11.4 for persons under 65 years of age. / < , 

The causes of visual impairments without respect to severity are shown in figure 1 
by sex, in terms of rates per 1,000 population. Cataract is the leading cause ampng, 
f ema les, while injury is the leading cause among males. The rate per 1,000 population 
in each category of causes is higher for females than for males, except foxcas^s due 
to injury. The rate for all causes, all types, is 19*1 among males and 20.5 eoong^ . 
females, as indicated in table 2. 

Activity limitation.- Figure 2 shows, for all visual impairments combined, the 
extent of activity limitation caused by the person* s state of vision. Among all 
visually impaired persons, under age 65 , 78*7 per cent were not affected in their 
ability to work, keep house, or go to school; 5*4 per cent were unable to engage in 
the najor activity of their group because of their vision; and 15.9 per cent attrib- 
uted lesser activity restriction to their vision. 

- 4 - 










Table C« Average prevalence, .percent distributidn, and 
severe visual impairments by etiology, foe all a>ges , 
United States, July 1959- June 1961 



1,000 population of 
ages' 65+ , in relative order: 





All ages 






65+ 




Etiology 


Average 

number 

in 

thousands 


Percent 

distri- 

bution 


Rate 

per 

1,000 

popu- 

lation 


Average 

number 

in 

thousands 


Percent 

distri- 

bution 


Rate 

per 

1,000 

popu- 

lation 


All causes--- ------- 


988 


100.0 


5.6 


662 


100.0 


43.2 


Cataract (with any other 




30.9 


1.7 


255 


no c 


16.6 

6.7 


local eye disease)-— — - 


305 


38 • 5 


Unknown to respondent — — 


175 


17.7 


1.0 


103 


15 • 6 


Other and ill-defined 






0.8 


91 


13.7 


5.9 


conditions 

Local eye diseases 


137 


13.9 


except cataract and 
glaucoma—————— — 


jf 

135 


13.7 


0.8 


76 


11.5 


5.0 


General diseases (dia- 






0.6 


67 


10.1 


4.4 


betes, stroke, etc.) — — 


104 


10.5 


Injury (with any other 
cause) — — ------- 


85 


8.6 


0.5 


37 


5.6 


2.4 

/V A 


Glaucoma, only — 


48 


4.9 


0.3 


33 


5.0 


2*2 



Table D, Average prevalence and rate per 1,000 population of visual impairments by 

etiology and age: United States, July 1959-June 1961 



Etiology 


All 

ages 


Under 

65 


65+ 


All 

ages 


Under 

65 


65+ 




Average number 
in thousands 




Rate per 1,000 
population 


All causes—————— 


3,494 


1,832 


1, 


662 


19.8 


11 .4 


108,4 


Cataract (with any other local eye 

disease) — 

Glaucoma, only--- 

Other local eye diseases 

General diseases (diabetes, stroke, 

etc.) 

Injury (with any other cause) 

Other and ill-defined conditions 

Unknown to respondent— — — 


936 

200 

546 

232 

570 

471 

539 


249 

100 

376 

112 

429 

267 

299 


687 

99 

170 

120 

142 

203 

240 


5.3 
1.1 

3.1 

1.3 

3.2 
2.7 
3.1 


1.5 

0.6 

2.3 

0.7 

2.7 

1.7 
1.9 


44.8 

6.5 

11.1 

7.8 

9.3 

13.2 

15.7 



However, it was found that among the 798,000 males, 17 through 64 years af age, 
who had visual impairments, 20.9 per cent were reported to be either unable to work 
or limited in the amount or kind of work they could do. 

About 20.6 per cent of the persons aged 65 years and over were reported as bavin* 
major limitation, 18.7 per cent partially restricted, and 60.6 per cent with no 
restriction in their usual activities because of their vision. It may be that older 
persons with visual impairments are attributing activity limitation to causes other 
than their visual status, or they may consider that they have no regular activity 
with which their vision interferes. 



Ml ^ «• 







0 



ft prmg the estlmted h million persons In the population who are unable to engage 
in the m&or activity of their group because of chronic conditions, 442,000 or U.l 
per cent, ore limited to this degree because of visual impairments. The corresponding 
figure fbr persons with partial limitation is 603,000 or 3*9 per cent. 



T,bl* i. Average prevalence, percent distribution, and rate ] per 1,000 population of visual 
Impairments by etiology according to age: United States, July 1959-June 1961 

IDSU m butd ot household interviews and refer to tha living, civilian, nonlnsUtutional population. The aurvay design and information on the 
• .. . M .a . — t r, ! i'mn a ftf lam a at* •i tfin in Anomndix II 



Etiology’ 



All causes* 



Cataract (with any other local 

eye disease)-----—- — 

Glaucoma, only — 

Other local eye diseases-—* 
General diseases (diabetes, 
stroke, etc.)-- — - — 



Unknown to respondent- 



All causes- 



Cataract (with any other local 
eye disease)-- — - — - — — 

Glaucoma, only 

Other local eye diseases 

General diseases (diabetes, 
stroke, etc .) 



Other and Ill-defined 



All causes—* 



Cataract (with any other local 

eye disease)---- — - — 

Glaucoma, only- — 

Other local eye diseases-—* 
General diseases (diabetes, 
stroke, etc.)-- — - — 





All visual 
impairments 


Severe visual 
impairments 


Other visual 
impairments 




All 

ages 


Under 

65 


65+ 


All 

ages 


Under 

65 


65+ 


All 

ages 


Under 

65 


65+ 








Average number In thousands 








3,494 


1,832 


1,662 


988 


326 


662 


2,507 


1,506 


1,001 




936 


249 


687 


305 


49 


255 


631 


200 


432 




200 


100 


99 


48 


(*) 


33 


152 


86 


66 




546 


376 


170 


135 


59 


76 


411 


317 


95 




232 


112 


120 


104 


37 


67 


129 


75 


54 


— — m 


570 


429 


142 


85 


48 


37 


486 


381 


105 


ns* 


471 


267 


203 


137 


46 


91 


333 


121 


1x2 




539 


299 


240 


175 


72 


103 


364 


227 j 


138 










Percent distribution 










100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 




26.8 


13.6 


41.3 


30.9 


15.0 


38.5 


25.2 


13.3 


43.2 




5.7 


5.5 


6.0 


4.9 


(*) 


5.0 


6.1 


5.7 


6 .6 




15,6 


20.5 


10.2 


13.7 


18.1 


11.5 


16.4 


21.0 


9.5 




6.6 


S.i 


7.2 


10.5 


11.3 


10.1 


5.1 


5.0 


5.4 




16.3 


23.4 


8.5 


8.6 


14.7 


5.6 


19.4 


25.3 


10.5 


ns- 


13.5 


14.6 


12.2 


13.9 


14.1 


13.7 


13.3 


14.7 


11.2 




15.4 


16.3 


14.4 


17.7 


22.1 


15.6 


14.5 


15.1 


13.8 








Rate per 


1,000 population 






, — m m 


19.8 


11.4 


108.4 


5.6 


2.0 


43.2 


14.2 


9.4 


65.3 




5.3 


1.5 


44.8 


1.7 


0.3 


16.6 


3.6 


1.2 


28.2 




1.1 


0.6 


6.5 


0.3 


(*) 


2.2 


0.9 


0.5 


4.3 




3.1 


2.3 


11.1 


0.8 


0.4 


5.0 


2.3 


2.0 


6.2 




1.3 


0.7 


7.8 


0.6 


0.2 


4.4 


0.7 


0.5 


3.5 


l— — m 


3.2 


2.7 


9.3 


0.5 


0.3 


2.4 


2.8 


2.4 


6 a 8 


ms- 


2.7 


1.7 


13.2 


0.8 


0.3 


5.9 


1.9 


1.4 


7.3 




3.! 


1.9 


15.7 


1.0 


0.4 


6.7 


2.1 


1.4 


9.0 



^For inclusions in ssch etiology group, ass text, undsr Hearing Impairments, Etiology. 
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Table 2. Average prevalence, percent distribution, and **£e ° f Vi#Ual 

impairments by etiology according to sex: United States, July 193* 



Impairments Dy ecioiuKy — — — — 

TD.U b..«l »„ hou..h»1d l«.«vl.w. „d u, .h. Ilvlnt, clvlli.., .onl.Mlwtlowl W»M«. -Tb. W * »lg >" d i”'"™* 10 ” “ ‘ h * 
L ” »r. OMN on A n »ond>x I. Definition. of terms »re given in Appendix IIJ 



Etiology 1 



All causes — 

Cataract (with any other local 

eye disease) 

Glaucoma, only 

Other local eye diseases 

General diseases (diabetes, 

stroke, etc.) 

Injury (with any other cause) 

Other and ill-defined conditions- 
Unknown to respondent 

All causes 

Cataract (with any other local 

eye disease 

Glaucoma, only- * " 

Other local eye diseases 

General diseases (diabetes, 

stroke, etc.) 

Injury (with any other cause) 

Other and ill-defined conditions- 
Unknown to respondent 

All causes * 

Cataract (with any other local 

eye disease) 

Glaucoma , only 

Other local eye diseases 

General diseases (diabetes, 

stroke, etc.)- — "" 

Injury (with any other cause) 

Other and ill-defined conditions- 
Unknown to respondent 



All visual 
impairments 


Severe visual 
impairments 


0 

i 


ther vi 
mpairme 


sual 

nts 


Both 

sexes 


Male 


Fe- 

male 


Both 

sexes 


Male 


Fe- 

male 


Both 

sexes 


Male 


Fe- 

male 



Average number in thousands 



3,494 


1,642 


1,852 


988 


426 


562 


2,507 


1,216 


1,290 


936 

200 

546 

232 

570 

471 

539 

100.0 


345 

79 

239 

78 

440 

220 

242 

100.0 


591 

120 

307 

155 

131 

251 

298 

100.0 


305 

48 

135 

104 

85 

137 

175 

Percent 

100.0 


104 

18 

58 

33 

62 

71 

81 

distril 

100.0 


201 

30 

77 

71 

23 

67 

94 

bution 

100.0 


631 

152 

411 

129 

486 

333 

364 

100 .0 


241 

61 

181 

45 

378 

149 

161 

100.0 


390 

91 

230 

84 

108 

184 

203 

100.0 


26.8 


21.0 


31.9 


30.9 


24.4 


35.8 


25.2 


19.8 


30.2 


5 7 


4.8 


6.5 


4.9 


4.2 


5.3 


6.1 


5.0 


7 . 1 


15.6 


14.6 


16.6 


13.7 


13.6 


13.7 


16.4 


14.9 


17 • 8 


6.6 


4.8 


8.4 


10.5 


7.7 


12.6 


5.1 


3.7 


6.5 


16.3 


26.8 


7.1 


8.6 


14.6 


4.1 


19.4 


. 31.1 


8.4 


13.5 


13.4 


13.6 


13.9 


16.7 


11.9 


13.3 


12.3 


14.3 


15.4 


14.7 


16.1 


17.7 


19.0 


16.7 


14.5 


13.2 


15.7 






Rate per 1 


.,000 population 






19.8 


19.1 


20.5 


5.6 


5.0 


6.2 


14.2 


14.2 


14.3 


i 5.3 


4.0 


6.5 


1.7 


1.2 


2.2 


3.6 


2.8 


4.3 


1.1 


0.9 


1.3 


0.3 


0.2 


0.3 


0.9 


.0.7 


1 .0 


3.1 


2.8 


3.4 


0.8 


0.7 


0.9 


2.3 


2.1 


2.5 


1.3 


0.9 


1.7 


0.6 


0.4 


0.8 


0.7 


0-5 


0.9 


3.2 


5.1 


1.4 


0.5 


0.7 


0.3 


2.8 


4,4 


1.2 


2.7 


2.6 


2.8 


0.8 


0.8 


0.7 


1.9 


1 • 7 


2.0 


3.1 


2.8 


3.3 


1.0 


0,9 


1.0 


2.1 


1.9 


2.2 



iFer inclusions in each .tiology group, s.e text, under Hearing Impairments, Etiology. 
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Figure 2. Percent of total visual impairments by activity limita- 
tion caused by the impairment according ta age. 
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HEARING IMPAIRMENTS 



The average prevalence of hearing Impairments, of all degrees of severity, among 
the civilian, noninstitutional population of the United States for the yearajuly 
1959-June 1961, is estimated to be about 6^ million - a rate of 35*3 P® r 
population. This is somewhat higher than the 5,822,000 cases (3^»6 per 1,000 
population) shown in the earlier report for the fiscal year 1958. 

The survey definition and general questioning technique in relation to the 
number of hearing impairments did not change during these years. The interviewer * 
asked for the cause, and whether one or both ears were affected, but there was no 
special question, as in the case of visual impairments, to obtain the degree o 
hearing loss . Hearing impairment can be coded in several d ^ ee « of , 1 B « v J “ . 
shown in the Classification of Impairments (X-Code) in Appendix II, but all degrees, 
specified or not specified by the respondent, have been combined in this report. 

The numb er of hearing impairments is also the number of persons who have loss 
or decrease of hearing since only one hearing impairment per person is coded. 

Age and sex.- Rates for hearing impairments increase greatly with age,and^are 
appreciably more prevalent among males than among females, as summarized in tables 

The rates of persons with hearing impairments, particularly among children, are 
less than rates derived from audiometric examinations. The rates shown here more 
nearly approximate other estimates of the volume of persons who will voluntarily 
seek professional care when informed of clinical evidence that they have hearing 
loss. The Health Interview Survey item on Card B concerning deafness or serious 
trouble with hearing" elicits reports of hearing loss measurable at a level which 
the respondent considers serious. It provides an estimate of the number of persons 
with functional defects relative to the person's age and other characteristics. 
The^survey does not provide an estimate of the number of clinically detectable cases, 
nor of the number of persons who would benefit from professional help. - . _ 

Etiology.- The causes of hearing impairments, as reported by household respondents, 
are coded in the survey by adding the appropriate etiologic code to the type of 



Table E, 



Average prevalence, percent distribution, and rate per 1,000 population of 
hearing impairments by age: United States, July 1959-June 1961 



Age 


Average number 
in thousands 


Percent J 

distribution 


Rate per 1,000 
population 










6,231 


100.0 


35.3 


Under 

A P A A 


All 05^0 






607 


9.7 


7.6 


25 






1,008 

1,843 

1,300 

1,472 


16.2 


22.2 


25-44- 

45-64- 








29.6 


51.2 








20.9 


129.6 


65-74- 

75+— 








23.6 


277.4 



Table F. Average prevalence, percent distribution, and rate per 1,000 population of 
hearing impairments by sex: United States, July 1959-June 1961 



Sex 


Average number 


Percent 


Rate per 1,000 


in thousands 


distribution 


population 




6,231 


100.0 


35.3 


DU Ull O C AC Ci 

Male 

Female--- - 


3,584 

2,647 


57.5 

42.5 


41.8 

29.2 
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hearing impairment. Ohe 12 etiologic codes applicable to all impairments, except 
of vision, are listed in Appendix II, following category X99 of the X-Code. These 
factors have been combined into 4 etiology groups as shown in tables 4 and 5* 

•'Infection” includes all cases due to infective and parasitic diseases - as 
in categories 001-138 of the International Classification of Diseases - or to infection, 
abscess, or any inflammation of the ear or any part Of the body. 

"Injury" includes cases due to sudden accidental injury. 

"Other and ill-defined conditions" include all cases due to named causes other than 
infection or injury. It is known to include many cases said to be due to "old age," 
or described as "hereditary," with no specific disease given. It also includes cases 
of hearing impairment due to continued exposure to loud noise. 

In 35.0 per cent of all cases no cause of any kind was reported, and this was 
true of both sexes. Older people who developed hearing loss in early childhood often 
do not know the cause of the impairment. Also, persons whose hearing loss has developed 
gradually are frequently unable to ascribe it to a particular cause. 

Infection was reported to be responsible for 20.7 per cent of all cases of hearing' 
impairment In larger proportions among persons under 45 years of age. Infection caused 
a slightly higher number of cases among females than among males. 

I The considerable difference in the per cent due to injury as shown in this report 
compared with that shown in the earlier report warrants comment (table G). 

Effective July 1, 1959, instructions to interviewers and coders emphasised the 
ruling that conditions due to continued eaqposure, except to poisonous fumes or sub- 
stances, should not be counted as accidents, nor as due to accidental injury. It is. 
likely, therefore, that during the early years of the survey some cases of impaired 
hearing due to working in noisy places or to the effects of war service were charged 
to injury. Beginning July 1, 1959 such cases were not classified as due to injury. 

The difference in numbers and per cent is seen to be entirely among males whose occup- 
ations often involve continued exposure to loud noise of one kind or another. Survey ■ 
classification methods, to date, do not provide for the precise identification of 
hearing Impairments or any other condition due to occupational hazards of a prolonged 

nature . 

The other and ill-defined conditions, not involving injuries or infection, caused 

37.0 per cent of all hearing impairments. 

Activity limitation.- About 93 per cent of the persons with hearing impairments 
were reported to have no limitation of any kind in their usual activities because of 
this type of impairment. Because of the low percentage of cases causing activity 
limitation, detailed figures on this aspect of hearing impairments are not included 
in this report. 



Table G. Average number and percent of hearing impairments due to injury, by sex, 
during July 1957-June 1958 and July 1959-June 1961 



Time interval 


Number in 
thousands 


Percent 


Both 

sexes 


Ma le 


Fema le 


Both 

sexes 


Male 


Female 


July 1957-June 1958- 

July 1959-June 1961 (average) 


750 

452 


644 

345 


106 

107 


12.9 

7.3 


19.7 

9.6 


4.2 

4.0 
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Table 4. Average prevalence, percent distribution, and rate per 1,000 population of hearing im- 
pairments by etiology according to age: United States, July 1959-Jime 1961 



foala arc based on household interviews and rofor to tho living, civilian, noninstitutional population. The survey design and information on 
reliability of tho estimates are given in Appendix I* Definitions of terms are given in Appendix llj 



tho 



Etiology* 



All causes * — 

Infection - 

Injury 

Other and ill-defined conditio.is- 
Unknovn to respondent- 

All causes — — * — 

Infection- 

Injury 

Other and ill-defined conditions- 
Unknown to respondent 

All causes 

Infection — 

Injury 

Other and ill-defined conditions- 

Un known to respondent-- — 



Age 



All ages 


Under 25 


25-44 


45-64 


65-74 | 


75+ 




Average number in thousands 




6,231 


607 


1,008 


1,843 


1,300 


1,472 


1,291 


239 


301 


422 


187 


142 


452 


55 


133 


154 


62 


48 


2,308 


175 


303 


614 


490 


726 


2,180 


138 


271 


654 


562 


555 

1 






Percent distribution 






100.0 


100.0 


100.0 


100,0 


100 ,0 


100.0 


20.7 


39.4 


29.9 


22.9 


14.4 


9.6 


7.3 


9.1 


13.2 


8.4 


4.8 


3.3 


37.0 


28.8 


30.1 


33.3 


37.7 


49.3 


35.0 


22.7 


26.9 


35.5 


43.2 


37.7 




Rate per 1,000 population 




35.3 


7.6 


22.2 


51.2 


129.6 


277.4 


7.3 


3.0 


6.6 


11.7 


18.6 


26.8 


2.6 


0.7 


2.9 


4.3 


6.2 


9.0 


13*1 


2.2 


6.7 


17.1 


48.9 


136.8 


12.4 


1.7 


6.0 


18.2 


56.0 


104,6 



Table 5. Average prevalence, percent distribution, and rate per 1 ,*000 population of hearing im- 
pairments by etiology according to sex: United States, *uly 1959-June 1961 

(Reo headnote on table 4) 



Etiology 1 


Sex 




) 


Both 

sexes 


Male 


Female 


Both 

sexes 


Male 


Female 


Both 

sexes 


Male 


1 

Female 




Aver 


ace number in 




Percent 




Rati 


e per 1, 


000 j 




thousands 




distribution 


population ] 


All causes — 


6,231 


3,584 


2,647 


100.0 


100.0 


100.0 


35.3 


41.8 


29.2 j 

- ....... i 


Infection------ — 


1,291 


619 


672 


20.7 


17.3 


25.4 


7.3 


7.2 


7.4 ] 


Injury- — ---—^ 


452 


345 


107 


7.3 


9.6 


4.0 


2.6 


4.0 j 


1.2 j 

■ J 


Other and ill-defined 


















4 


conditions---------- 


2,308 


1,353 


955 


37.0 


37.8 


36.1 


13.1 


15 . 8 


10.5 


Unknown to respondent 


2,180 


1,267 


913 


35.0 


35.4 


34.5 


12.4 


14.8 


10.1 i 



lpor inclusions in each etiology group, see text, under Hearing Impairments, Etiology. 
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AN EXPERIMENT USING REVISED STIMULUS PRESENTATION 

by 

S. Karp 



EDITOR’S NOTE: 

This paper has been received from The Engineering Projects Laboratory Department 
of Mechanical Engineering, Massachusetts Institute of Technology, April 3, 19^2 
(M- 8768 - 5 ). The research was supported in part by the Department of Health, 
Education, and Welfare (OVR) under contract SAV-1004-6l and sponsored by the 
Division of Sponsored Research of M.I.T. 



The purpose of this additional experiment was to determine whether the physical 
techniques used in the previous experiments would hold up when the stimuli were varied 
in such a way as to facilitate learning. 

In previous experiments, with the exception of the distance judgement experiment, 
the performance was poor enough so that it was felt that the learning of the stimuli 

themselves was a problem - this in addition to the tactual recognition. 

The new stimuli were chosen specially so that they would not present the above 

problem as before 6 were used. They consisted of rounded escutcheon pins mounted on 

a cardboard base and raised about one diameter. They are pictured below in full scale: 



• • 




» • • 



3 

3" 

k 



In the training session, the following instructions were read to the subjects (12 
M.I.T. male students). 

"You are going to be presented with six different stimuli. They will consist of 
2, 3 or 6 pin heads pushed through small pieces of cardboard. Here are the six 
stimuli." (Arranged on the desk so subjects may look at them). "As you can see 
they are identified by the number of pins in the pattern. The appearance of a 
prime means that there is a space in the line and a double prime means that there 
are 2 spaces. Your task will be to learn to identify these stimuli with your 
index finger and without looking at them. " 

It was predicted that the three methods of presentation (place, movement, and free 
movement ) would order themselves as before and that if anything the effects of these 
methods would be even stronger than in previous studies. It was felt that in the 
previous methods by introducing the additional learning, the main effects (methods of 
presentation) were diluted. 

The analysis of variance done on the data follows: 

- 12 - 
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Analysis of Variance for Supplementary Experiment 



Source 
between S,s 
B 

error (b) 
within S,s 
A 
AB 

error (w) 



Total 



df 


subjects 


ms 


(") 

2 


(75-57) 

5.73 


2.86 


9 


68.84 


7.65 


24 


(1175.32) 


471.86 


2 


943-73 


4 


58.43 


14.61 


18 


173.16 


9.62 


35 

at C. 0.001 level 


1249.86 





f 

1 



49 . 05 * 

1.52 



It nay be Been that the *1» effect A was very highly Btgnlftcant • 
endously and the effect was far stronger than before. 



lateral or Tangential 

The experiment alao tested for an additional effect. The instructions given to the 

SUbJ "mere U vil! W^h^rfpresenting the patterns, one half of the etimlibeing 
presented each way. In the first case the stimulus wm be ^^ that^e li^ 
of bins is parallel to the line of your finger. (termed tangential ^ 7 , 

the P other half of the trials, the presentation will be perpendicula . ( 

"lateral" below). 

This was done to see whether any sizeable differences between the two methods would 
occur. The following table summarizes some of the results. 



Movement 



Method (Number pf Errors) 
Free Movement 



Place 



162 

Tan. I*t. 

80 82 



65 57 

Tan. Iat. T|“- 

37 28 2 5 

Thus it may be seen that the difference between the number of errors was decidedly 
insignificant.. 

^■5T-5SS= S-2SS.-K2 - 

found: Errors ' ' . 



Stimulus 



lateral 



2 

2 ' 

2 " 

3 

3" 

4 



3 

23 

23 

31 

28 

30 



10 

3^ 

13 

38 

22 

30 
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It can be concluded that while there were definite differences between the difficulty 
of the st imul i, the differences were minor between the methods of presentation. Possible 
exceptions to them are 2 and 2". 




This shows also that although there are obvious differences in where errors are * 
made, there is no systematic trend. 

Thus, in regard to the lateral versus tangential presentation, neither form of 
presentation is significantly better . 

In regard to motor participation, however, free motion by the subject over th e raised 
dot pattern yields much better recognition than if the pattern is presented by the ex- 
perimenter ^ n one place or moved over the skin at a constant rate. 



A 



* 
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III 

EXPERIMENTS IN TACTUAL PERCEPTION 

by 

S. Karp 



EDITOR’S NOTE: 

This paper has been received from The Engineering Projects laboratory, Massachusetts 
Institute of Technology, February 27, 1962 (DSR-8768-4 ) . The research was supported 
in part by the Department of Health, Education, and Welfare (OVR) under contract 
SAV-l(X)4-6l and sponsored by the Division of Sponsored Research of M.I.T. 



Background. The purpose of this report is to discuss the results of a series of 4 
ovr^Hmpn t s in tactile discr imina tion. The experiments concerned various physical^ 
3£S2\2?l£Ei£ £ SeStSy tactile rt&l With the finger. Of special interest 
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was the role of motor activity in tactile sensing. 



The physical techniques involved are as follows: 



1. The "place" method. In this procedure S's were given the stimulus directly 

2? "movement" technique. Under these conditions the stimulus was moved 

across S’s finger at a speed controlled by the experimenter. 

3. "Free - movement . " The individuals in the experiment were allowed to move 

their fingers freely over the stimuli. 



It was predicted that S’s would do best under condition 3, second best under 
condition 2 and least well with the place method. The basis of this 

from various studies which have been done on tactual perception. (Austin and Sleight, 
toco ol onri *2 . i q^p : ttau er . 19523 : Groth and Iyman, 4 1958) in which it has been 



rrcxn various suuuieb wu^u »%,-*** — — . u : , .. 

1952, al and b2, 1952; Bauer, 19523; Groth and Iyman, 4 1958) in which it has bee * 
shown that movement facilitates tactual perception. It was suggested by these studie 
that free movement would be better than controlled movement in being a perceptual aid. 

In all four of the experiments, S^s received 36 test trials under each of the above 

described conditions. The conditions were counterbalanced in or ^ bo ll ^ n ^^°^ 
possible "ordering" effect. The above control appears as main effect A in the later 

reported analyses of variance. 

Training in all experiments consisted of 3 presentations of each of the six stimuli 
underthe condition giSen first. Under the following 2 conditions the stimuli were 
presented once each. It may be repeated here that the conditions were ordered in 3 
different ways and that as a result the longer training was under different conditions . 



The four experiments and their results are as follows: 



1. The Distance Judgement Experiment . 

In this study 15 male M.I.T. students were trained to judge the distance b e tw ®® n 

two blunted pins attached to the end of a pair of dividers. In this experiment, as 

in the following, there were six stimuli involved. The distances between pins - 1/6 , 
2/6" 3/6" 4/6 § , 5/6", 6/6". They were called 1, 2, 3, 4, 5, 6 in the order of their 
magnitude/ The data were analyzed using a two way analysis of variance. This s 

reported in Table 1. The number of errors made under the different conditions was 

considered the critical variable. 



Table 1 



Analysis of Variance for Distance Judgement Experiment Using Number of Errors 



Source 
Between S’s 
Ordering (B) 
Error (b) 

Within S's 
Methods"^) 
Interaction (AB) 
Errors (w ) 



Total 



df 


ss 


MS 


F 


(14) 

2 


( 1118 . 6 ) 

112.1 


56.5 


<C1 


12 

(30) 


1006.5 

(359-4) 


83.27 


1 


2 


25.2 


12 .,60 


4 


15.5 


3.88 




24 

44 


318.7 


13.28 





It can be seen from Table 1 that the methods did not differ significantly from 



1 Listed in Bibliography 
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each other under these conditions. The actual raw data for the whole group showed 
113 errors under free movement conditions, 122 under place, and 140 under movement • 
It is unwise to speculate from insignificant results. Nonetheless it may be that 
the especially poor results under movement conditions may be a result of conflicting 
cues set up by the motion - which are irrelevant to the distance judgements. 

It may be noted here also that the ordering effect and the interactions were 
also insignificant. 



2. The Braille Card Experiment . 

In this study S^s were trained to discriminate the following six stimuli printed 
with a braille machine on 3x5 cards. 






The braille cell is a 3x2 block V . . / . Thus the above configurations represent 
6 out of the 7 possible configurations of 2 bumps which can be discriminated apart 
from any surrounding context. 

S's in this experiment were 12 male M.I.T • students. The procedure, apart from 
the st imu li themselves, was identical with the one used in Experiment 1. 

The data collected were analyzed again using an analysis of variance technique. 
The results appear in Table II. 

Table II 



Analysis of Variance in Braille Card Experiment 



Source 
Between S’s 
Ordering (B) 
Error (b) 
Within S^3 
Techniques A 
Interaction AB 
Error (w) 

Total 



df 


SS 


(ll) 


(678.9) 


2 


70.1 


9 


608.8 


(24) 


(1732.7) 


2 


779.1 


4 


235.4 


18 


718.2 


35 


2411.6 



MS 

35.0 

67.6 

389.5 

58.8 

39.9 



F 

<41 



6.45* 

1.47 



* signOL.O 

It is quite clear that the three techniques cause different numbers of errors 
to be made: The differences are significant at the one per cent level. In addition, 
the order of the three condition is as predicted. That is 272 errors were made under 
place, 232 under movement, and 139 under free movement. 

Interactions and order were again insignificant. 
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A 



* 












* { , 0 : 



df 


SS 


MS 


(11) 


(1196.22) 




2 


96.22 


48.11 


9 


1000.00 


111.11 


(24) 


(966.67) 




2 


502.39 


251*20 


4 


45.28 


11.32 


18 


419.00 


23*28 


35 


2162.89 





It was found in tbs braille card experiment that S^_ were making large nttjteere 
of errors. (A total of 64k errors in 1296 presentations occurred). In an ef fect^ 
to improve conditions, the heads of brass pins were stuck 

pins were chosen beoause they were about the same sise as the or iginal cardboe 
raised dots. It was felt that the metal would be easier to perceive than the oard- 
toard. It was found that on the contrary the pins caused more errdxm to bemmae. 

(TOO as compared with 644). The data was further examined to see whether *4i» 
experiment produced any different results than the one before. The analysis of 
variance performed is shown in Table III* 

. Table IH 

Analysis of Variance in Braille Card-Pin Experiment 

P 

ai ww — 

Between S' s (ll) kk n Zl 

Ordering - (5) 0 ° 6 - 22 W * 11 

Error (b) 

V 8 / 'S' 251.20 10.79* 

4 45.28 11.32 <1 

£r*or (v) 

Total 

* 4*005 

Thus the methods are again shown to be the only significant effect in "£*- 
imsht (P- 10.79 sign 4.005 for 2 and 18 df ). Thus the experiment may be regarded 
f as la replicat ion of number 2. 

The loss of accuracy is hard to explain. Perhaps the harder metal caused inhibition 
of nearly neurons and thereby a loss of ability to discriminate. But this is only 

Speculation. 

■«/ : ■ ■ - 

4. Braille Cards with Revised Training Procedure . 

This procedure was another attempt at improving learning. It imolved givi^ full 
feed-back to the first 12 of 36 stimuli on the first presented method and to the first 
six on the second and third methods . It was also found here that learning was less 
good than under the original conditions of Experiment 2. (702 errors as compared to 

644). The analysis of variance follows: 

Table IV 

Analysis of Variance for Experiment Using Braille Cards with Revised Training Procedure 

Source 
Between S's 



Error (b) 
Within S’s 
Methods'^) 
Interaction AB 
Error (w) 

Total 



df 


SS 


MS 


. F 


(14). 

2 


(2394.33) 

1485.22 


742.61 


9.80* 


12 

(30) 

2 


909.ll 

(862.67) 

366.50 


75.76 

183.25 


9.12* 


4 


13.78 


3.44 


41 


24 

44 


482.39 


20.10 


* sign 4 
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; This shoved quite a different pattern than previous experiments. Both the methods 
& the ordering were found to be highly significant. No explanation is offered. 

Delus i ons . 

| prom this series of experiments the following conclusions may be drawn: 

1 . Performance under each of the three conditions was essentially the same when 
distance judgements were made. 

2. The free movement condition was best, movement second best, and place least 

t good for all experiments involving pattern learning (i.e.. Experiments 2, 3 ®nd 4 ). 
I 3. Using rigid metal pin heads as compared with embossed paper and increasing 
the feed-back while using embossed cards did not seem to improve learning. 
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